BIOCHEMICAL SOCIETY TRANSACTIONS during the period 5-120min after injection of thiamin. Most of the thiamin in the brain was in the phosphorylated form: free (unphosphorylated) thiamin 3%. thiamin mono-and pyrophosphates 90%. and thiamin triphosphate 2%. The ratio of distribution of thiamin pyrophosphate to thiamin monophosphate was I : I . but values of 3.5 : 1 have also been obtained. The factors responsible for these variations require investigation.
BIOCHEMICAL SOCIETY TRANSACTIONS
during the period 5-120min after injection of thiamin. Most of the thiamin in the brain was in the phosphorylated form: free (unphosphorylated) thiamin 3%. thiamin mono-and pyrophosphates 90%. and thiamin triphosphate 2%. The ratio of distribution of thiamin pyrophosphate to thiamin monophosphate was I : I . but values of 3.5 : 1 have also been obtained. The factors responsible for these variations require investigation.
The radioactivity in the rain at 5min after injection of 1I4Clthiamin was found only in thiamin and thiamin pyrophosphate. giving evidence of phosphorylation of thiamin directly t o thiamin pyrophosphate. It increased linearly with time from 10 to 30min and thereafter showed a steady decline in the rate of uptake of I i4CIthiamin. Free thiamin accounted for 20% of the total radioactivity in the brain at Smin, 30% at IOmin. 24% at 20min. 20% at 30min, 1 I% at 60min and 8% at 120min. Thiamin mono-and pyro-phosphates together contained 72-82% and thiamin triphosphate 4% of the radioactivity in the brain at times from 10 to 120min after injection of 1 14C Ithiamin.
Thiamin showed the highest specific radioactivity (d.p.m./ nmol) at all times: its phosphate esters appeared to approach this value at 120min (Fig. I) . In view of the fact that thiamin pyrophosphate is the precursor of the other two thiamin phosphates, the observed specific radioactivities were contrary to expectation: thiamin triphosphate > thiamin monophosphate > thiamin pyrophosphate. Moreover, the specific-radioactivity-time curves did not intersect during the period 5-120min after injection of 1"Clthiamin. These findings are at variance with the precursor-product relationship and indicate the presence of more than one compartment of the thiamin pyrophosphate pool. , 1976 ) is relatively small when compared with that of most other amino acids and it may be that its transport across plasma membrane is rate-limiting for its intracellular concentrations (GrahameSmith & Parfitt, 1970 : Lajtha. 1974 . Two sodium-dependent uptake processes with high and low affinities for tryptophan have been described in brain preparations (Grahame-Smith & Parfitt, 1970 : Mandell & Knapp, 1977 Laakso & Oja, 1979; Korpi, 1980) and recently it has been demonstrated that the process is dependent on the N a t gradient lNatl,,,,,,,> INa+llnslde. and is maximal when both Na+ and CIare present (Herrero et al.. 1983) . On the other hand. several lines of evidence indicate that a membrane potential (interiornegative) contributes to energize transport of tryptophan into the membrane vesicles.
We have found that in plasma-membrane vesicles derived from rat brain synaptosomes, Na+ can be replaced by Lit in the external medium, which agrees with previous reports that Lit, in viuo and in vitro, produces a dose-and time-related increase in the rate of uptake of tryptophan in synaptosomes (Knapp & Mandell, 1973; Laakso & Oja. 1979) . Consistent with the results of Knapp & Mandell (1973) . the presence of lithium in the external medium produces an increase in the V,,,, of the tryptophan-transport system in plasma-membrane vesicles. whereas it had no significant effect on the K , for the substrate. When the concentration of lithium in the external medium is increased, the membrane potential (negative inside) was proportionally enhanced and consequently the rate of tryptophan transport was augmented proportionally with the membrane potential ( Table 1) .
Plasma-membrane vesicles derived from synaptosomes obtained from long-term lithium-treated rats are able to accumulate tryptophan to a greater extent than normal rats and maintain a more negative membrane potential (inside the vesicles) than do controls. Table I . Eflecr of external lithium on membrane electrical potential and kinetic constanls oJL-tryptophan uptake Membrane vesicles prepared as described previously (Herrero et al., 1983) were loaded with KCI ( I 2 0 m~-K C~/ 2 2 m~~p o t a s s i u m phosphate buffer. pH 7.4) and incubated for 30s in 2 2 m~p o t a s s i u m phosphate buffer, pH 7.4. and the indicated addition. in the L -( G -~H (tryptophan concentration range 0 . 5 -2 0~~. The specific tryptophan uptake was obtained by subtracting the uptake in each different external medium from the uptake in the KCI medium at ~~M -L -( G 'Hltryptophan. The data were calculated from Lineweaver-Burk plots. Ay, membrane electrical potential. Previous work has shown that treatment of skeletal muscles with phospholipase C preparations, which hydrolyse PtdIns*, or with muscle cytosol or medium in which denervated muscles had been incubated increased the ACh sensitivity of the muscles (Harborne et al., 1978 (Harborne et al., , 1983 . Furthermore, PtdIns phosphodiesterase activity was detected in both the cytosol and the incubation medium. After motor-nerve section the ACh sensitivity of skeletal muscles increases progressively up to a maximum at approx. 6 days (Albuquerque & McIsaac, 1970; Harborne & Smith, 1982) . In the present studies we measured the activity of PtdIns phosphodiesterase in normal and denervated EDL muscles of the rat to see whether a relationship could exist between enzyme activity and the degree of ACh sensitivity. The sciatic nerve was sectioned unilaterally high in the thigh, in female Sprague-Dawley rats (20&250g body wt.) under diethyl ether anaesthesia. Aseptic precautions were maintained. The rats were killed at appropriate times by a blow on the head and the EDL muscles were dissected out. Each muscle was homogenized in ice-cold 0.3 M-SuCrOSe/O. 1 M-Tris/HCI solution (pH7.4) for 8 x 30s intervals with a Polytron (type PT20 OD) homogenizer at setting 6. The homogenate was centrifuged at 104000g for 60min (MSE Superspeed 50). The supernatant (cytosol) was assayed for PtdIns phosphodiesterase activity using 13H1PtdIns. The substrate was prepared by incubation of sarcoplasmic reticulum with myo-[ Z 3 H 1-inositol. The sarcoplasmic reticulum was prepared from hindlimb muscles of rats by the method of Martonosi & Feretos (1964) . The membrane pellet was suspended in 0.3~-sucrose/ 0.0 I M-Tris/HCI buffer, pH 7.4, at a concentration equivalent to 2 g of original tissue/ml. The preparation was incubated immediately at 37OC in a total volume of 5.0ml containing IOmM-Tris/HCI, 1 mM-MnCl, and 0.3pg of myo-[2-'Hlinositol/ml (final sp. radioactivity 6pCilml) at pH7.4 for 1 h. The reaction mixture was placed on ice and the reaction stopped by addition of 30ml of ice-cold lOOmM-Tris/HcI, pH7.4. The labelled membranes were recovered by centrifugation at 28 OOOg for 60min and washed by resuspension in lOOmM-Tris/HCI, pH 7.4, followed by centrifugation. The pellet was extracted and the PtdIns purified by a modification of the method of Kai et al. (1966) . T.1.c. on silica-gel layers indicated a pure preparation * Abbreviations: F'tdlns, phosphatidylinositol; ACH. acetylcholine; EDL. extensor digitorum longus.
with an R, value of 0.73. The plates were developed for 4 h in chloroform/methanol/acetic acid/water (65 : 50 : 1 :4, by vol.) and the lipids were visually detected by exposure to I, vapour. Bands of width 0.5cm of the gel were scraped off and counted for radioactivity using a liquid-scintillation counter (Beckman LS7500) at 30% efficiency.
The enzyme was assayed by incubation of cytosol(lO0 ,ug of protein/ml) with 1.4m~-[~H]PtdIns (approx. 20 mCi/mol), 5Om~-Tris/maleate and 1.2 rn~-CaCl,. Incubation was for 30min at 37OC and the reaction was stopped by addition of 2. 01111 of chloroform/methanol/l M-HCI (500:500:3, by vol.) mixture. The mixture was thoroughly vortex-mixed and the phases were separated by centrifugation. Portions of the upper phase were counted for radioactivity in a liquid-scintillation counter.
The enzyme exhibited an absolute requirement for Ca2+ and an acid pH optimum (5.5). Fig. l(a) shows the pH profile. Fig.   1 (b) shows that the activity of PtdIns phosphodiesterase increased progressively up to 36 h after denervation, when it had nearly doubled, and thereafter declined. The increase occurred at a time before the period of the most rapid increase in sensitivity seen after denervation (2-4 days; Jones & Vrbova, 1974). The results are therefore consistent with this enzyme having a role in the control of ACh sensitivity in denervated muscles. 
